CHAPTER 1. | NTRODUCTI ON
Section 1. GENERAL

1.1.1 PURPCSE. This technical nmanual has been prepared by the nmilitary serv-
ices to provide conplete uniforminformation and establish standard practices
for the painting of buildings, structures, and fixed equipnent. Advances in
pai nt technol ogy have led to the devel opment of many coatings fornulated to
neet specific requirenents and conditions. GCenerally, nore than one painting
systemis well suited for the conbination of surface, environnent and service
required. Sinmilarly, surface preparation, the choice of equipnent, and the
met hod of application may vary according to the severity of the exposure, the
coating used, and the conditions under which it is applied. Each of these
factors contributes to the effectiveness of the conpleted job. The purpose of
this manual is to describe proper methods for surface preparation, to delin-
eate satisfactory paint systens, and to recomrend proper procedures for
application of these paint systems to effectively protect and econonically
maintain a variety of surfaces.

1.1.2 SCOPE. The contents of this manual relate to the operations necessary
to paint interior and exterior surfaces of all buildings, structures, and
related facilities, including utility systens, traffic markings and signs.
Exposure conditions covered include all environnents. |In addition, certain
sections of the manual cover the application of special coatings such as odor-
| ess, vapor-proof, and nonslip finishes, as well as the painting of specia
areas and surfaces such as hot surfaces, clean roons, glass, plastics, and

i nsulation. The manual is not concerned with the painting of nobile equi prent
such as aircraft, ships, vehicles, and missiles, nor equipnent not |isted on
the real property records.

1.1.3 TERM NOLOGY. The following ternms will be used frequently throughout the
manual .

1.1.3.1 Paint or Coating. Al materials used in painting, such as paints,
enanel s, varni shes, lacquers, sealers, and stains. The filmformng portion
of these may include oil, alkyd, l|atex, vinyl, epoxy, urethane, phenolic,
acrylic, and others.

1.1.3.2 Painting. Al operations required to use paints properly includ-
ing the deternination of the condition of the surface, the preparation
required for painting, the choice of products to be used, conditioning of
pai nt before use, choice of equipnment, application, and inspection

1.1.3.3 Surface Preparation. Al operations necessary to prepare a surface
to receive a coating of paint. Surface preparation consists of one or nore of
the foll owi ng procedures:

a. Cleaning: The renmoval fromthe surface of contaminants such as dirt,
oil, grease, rust, mll scale, and | oose paint by cleansing, mechanical abra-
sion, or by chemical etching. Liquid paint renmovers are sometines used but
are limted to small areas. Cl eansing nethods include washing with a detergent
or soap solution, steam cleaning, or solvent cleaning. Mechanical abrasion
nmet hods include wi re brushing, sanding, abrasive blasting, or the use of chip-
pi ng hammers and tools. Pickling is the nost common type of chenical etching.
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b. Repair of Surfaces: The filling of all cracks and crevices in the
substrate, setting and covering all exposed nail heads, and any other genera
repairs necessary to return the substrate or fixture to a satisfactory condi -
tion for painting. Procedures include cal king, puttying, glazing, and patch-

i ng.

c. Pretreatnment: The chemical alteration of the surface necessary to
make it suitable for painting. Typical methods include the use of conversion
treatments based on zinc or iron phosphate conform ng to Federal specification
and tie coats (wash priners).

d. Seal Coating or Conditioning: The sealing of very porous substrates
such as plywood, or the treatment of degraded surfaces such as weat hered con-
crete and masonry or chal ky old paint to prevent excessive absorption of the
first coat of paint. The sealer or conditioner is a thin |liquid which pene-
trates the porous surface or ties in |oose materi al

e. Wetting Ol: Used when all m Il scale and rust cannot be readily
renoved. This oil penetrates rust and scal e, thereby inproving bonding of the
subsequent coatings applied.

1.1.3.4 Useful Life. The length of tine a paint coating is expected to
remai n serviceabl e before repainting is required.

1.1.3.5 Paint Failure. The |oss of useful ness of the paint coating. Pre-
mature failure may conme from i nproper or inadequate surface preparation
faulty choice of paint, use of substandard materials, faulty application, or
unusual | y severe conditions of exposure.

1.1.4 G.OSSARY. A detailed listing of terns associated with painting, which
will be useful in understanding the manual, is given in Appendix A. Terns are
listed al phabetically and expl anations, though brief, are sufficient to
acquai nt the engi neer, painter, and inspector with their neaning.

Section 2. PURPOSE OF PAI NTI NG

1.2.1 PROTECTION. Protection of the surface is the nost inportant considera-
tion in determ ning the mai ntenance cost of structures. Typical causes of
failure are sunlight, tenperature variations, fresh and salt water, water
vapor, rot, mldew, chemicals, and abrasion. Paint serves as a protective
shiel d between the base construction naterials and the el enents which attack
and deteriorate them Painting, when regularly progranmed, offers |ong range
protection that extends the useful life of the structure.

1.2.2 SANI TATI ON AND CLEANLI NESS. Paint and proper painting operations pro-
note sanitation and cleanliness. Paint coating provide snooth, nonabsorptive
surfaces which are easily washed and kept free of dirt. Such surfaces tend to
prevent foodstuffs from adhering. Adhering foodstuffs harbor gerns and cause
di sease. The coating of rough or porous areas seals out dust and grease that
woul d otherwi se be difficult to renpve. Paint coatings, nmerely by contrast,
will reveal build-up of foreign substances thereby indicating that better
housekeepi ng practices are in order. Therefore, painting is an essential part
of general maintenance prograns for hospitals, kitchens, ness halls, offices,
war ehouses, and |iving quarters.
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1.2.3 [|LLUM NATION AND VISIBILITY. Wite and light tinted paints applied to
ceiling and walls reflect both natural and artificial |ight and help brighten
roonms and increase visibility. On the other hand, darker colors reduce the
amount of reflected light. Flat paints diffuse, soften, and evenly distribute
illumnation, whereas gloss finishes reflect nore like nmirrors and may create
glare. Color contrasts inprove visibility of the painted surface especially
when the paint is applied in distinctive patterns. For exanple, white on

bl ack, white on orange, or yellow on black can be seen at greater distances
than single colors or other conbinations of colors.

1.2.4 SAFETY AND EFFICIENCY. Certain colors are universally associated with
potentially dangerous situations or personal safety. Red, yellow, and green
are obvious exanples. Materials handling equi prent is generally painted
yellow and fire protection equi pnent is always painted bright red. Colors are
al so used to inprove both safety and efficiency by col or codi ng hazardous
areas, emergency apparatus, power |ines, piping, valves, swtches, and
operational equipnent. Marking paints are used to control flow of traffic and
to indicate safe pas- sages and parking areas.

1.2.5 APPEARANCE. Painting is primarily used for maintenance and to inprove
safety and efficiency. Decorative painting is of secondary inportance and
shoul d be kept at a minimum However, the functional use of color does create
confortable living and working conditions and nore pl easant surroundi ngs that
result in inproved norale and increased efficiency. Guidance on col or selec-
tion for buildings and facilities is given in Arny TM 5-807, Col or for Build-

i ngs, and in NAVFAC P-309, Color for Naval Shore Facilities.

1.2.6 CAMOUFLAGE. Canoufl age paints have special properties which are dif-
ferent fromconventional paints and their use is limted to special applica-
tions. Do not use canouflage paints as substitutes for conventional paints
unl ess special instructions have been received to do so.

1.2.7 TONE DOWN ( PASSI VE DEFENSE). Tone-down represents the use of conven-
tional coatings and special stains for blending existing exposed facilities
with the surrounding environment. This is done in order to render selected
mlitary installations | ess conspicuous.

1.2.8 FIRE RETARDANCE. Certain paints delay the spread of fire and assist in
confining it toits origin. This allows nore time during which fire fighting
equi prent can arrive to extinguish the blaze before it gets out of control

The use of fire-retardant paints is restricted to appreciable areas of highly
combusti bl e surfaces and for selected uses. Their use is further restricted
to interior surfaces except for Arctic areas. Fire-retardant paints nust not
be considered as substitutes for conventional paints, and their use nust be
justified and nmust be governed by specific agency criteria.

Section 3. SPECI FI CATI ONS, SAMPLI NG, TESTI NG, | NSPECTI ON
1.3.1 USE OF PRODUCT SPECI FI CATI ONS. Product specifications have been devel -

oped for paints and allied products to clearly establish quality standards.
They provide a fair basis on which nanufacturers can bid conpetitively and a
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sound basis for acceptance or rejection of material by the buyer. A list of
applicable specifications is given in Appendix D. Note: These specifications
are referred to by basic symbol only, with no reference to the final suffix
letter, e.g., TT-E-489 not TT-E-489d, because of the frequency w th which
specifications are nodified. |In witing contract specifications designate the
| at est product specifications including anendnments, also the type or class if
appl i cabl e.

1.3.2 SAMPLING AND TESTING.  Sanple and test all paints and allied products
bef ore use. Unless such testing is done and the sanple found to conply with
the specification, the user cannot be certain of the quality of the material

VWhen sanpl es are taken fromcontractor material, a representative of the con-
tractor should be present during sanpling and certify that sanpling was prop-
erly done.

1.3.3 JOB INSPECTION. All painting requires continuous inspection for best
results. Inspectors, who are especially trained, will check all jobs daily.
Exam ne all surfaces to be painted to deternmine that preparation is adequate.
Check all materials to see that they are those specified or selected for the
job and have not been tanmpered with. Inspect the job during application to
determ ne that proper procedures are used, that filmthickness is as speci-
fied, and that the applied paint is of the correct color and appearance and is
uni form wi thout sags or runs. Frequent, diligent inspection of all materials
and procedures during each stage of surface preparation and paint application
is the nost effective means of ensuring quality control

1.3.4 JOB ACCEPTANCE | NSPECTI ON. Post-job inspection nust be preceded by
conpl ete step-by-step on-the-job inspection to ensure that proper procedures
were followed. Inspection of a conpleted job is less effective w thout
certain know edge that the product was correctly applied to a properly
prepared surface in accordance with specification requirenents. The main
purpose of post-job inspection is to be sure that the applied paint system
neets the established mininumrequirements for filmthickness, |eveling, gloss
(or flatness), hiding and color, prior to final approval

Section 4. REQU REMENTS FOR PAI NTI NG OPERATI ONS

1.4.1 SUPERVISION. Use only experienced personnel as supervisors. This is

i mportant in the operation of specialized equi pnent and in the use of highly
toxic materials. Forenen nmust have a thorough know edge of painting proce-
dures, nmintenance probl ens, operation and mai nt enance of equi prent, and
safety precautions. All jobs nust be checked frequently to be sure that
personnel are preparing surfaces properly, that they are using paints properly
with regard to mxing and conditioning, that application is uniformand at
proper filmthickness, and that the proper drying tine is allowed between
coats. Supervisors will set up program schedules for painting on a systematic
basis; they are responsible for recording work progress, gallonage used, and
for daily project and job acceptance inspection reports.

1.4.2 SURFACE CONDI TION. The condition of the surface to be painted is of
ut nost i nportance, particularly in maintenance painting where protective
requi rements are nost stringent and premature filmfailure is costly. Adhe-
sion of coatings is best when the surface is clean, dry, and slightly rough
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Therefore, surfaces must be free of dirt, oil and grease, rust and m |l scale,
| oose paint, excessive chalk, mildew, and any other substances which affect
adhesi on imedi ately or after prolonged exposure. Knots and pitch streaks in
new or bare wood rmust be primed with a special sealer. @ ossy surfaces nust
be sanded or roughened. dd paint, which is not glossy but otherw se in good
condition, can be painted with nom nal cleaning provided that simlar or com
patible coatings are applied over it. There is no substitute for proper and
conpl ete surface preparation. Service life of a paint can be greatly extended
by good surface preparation before painting.

1.4.3 WEATHER  Surface, anbient, and material tenperatures, noisture condi-
tions and wind velocity affect the application, drying time and adhesi on of
paints as well as the efficiency of the painter. Low tenperatures thicken
paints, making themdifficult to apply, prevent snooth |eveling, and retard
drying. High tenperatures cause the opposite to take place, i.e., viscosity
is low so that paints spread too far, resulting in inadequate filmthick-
nesses. Also, paints tend to sag and set up too rapidly. This results in |lap
mar ks and may even result in winkling and | oss of adhesion under extrene
circunmstances. Humidity, danpness, and frost retard drying tine and are
conmon causes of blistering and poor adhesion. High wind velocity nakes
application extrenely difficult.

1.4.4 ENVI RONMENTAL CONDI TIONS. Al structural materials will deteriorate if
not protected, hence the need for an adequate paint systemwhich will resist
the particul ar environnent.

1.4.4.1 |Interior Environments. Interior painting is intended primarily
for cleanliness, illumnation, and general appearance. The areas where the
environnent can be detrinmental are limted to specific areas such as shower
roonms and | aundri es where water, water vapor, and steamare present, to
ki tchens where heat and cooking funes are al so present, and to floors where
abrasion is a problem

1.4.4.2 Normal Exterior Environments. Exterior paints nmust protect the
structure agai nst exposure to sunlight, rain, snowfall, wind, and tenperature
changes. Therefore, careful surface preparation and paint application are
nore inmportant than for interior finishes, and paints fornul ated especially
for exterior exposure nust be used.

1.4.4.3 Abnornmal Exterior Environments. The nost difficult environnents
to which structures are exposed are those in which conditions are abnornmal or
where corrosive materials are present. Exanples and typical areas are as fol-
| ows:

a. Extrene tenperatures--as found in the tropics and Arctic regions
b. Rapid tenperature changes--as observed in the central United States

c. Intense ultraviolet radiation--as present in the southwest United
St ates

d. Excessive noisture (continual high hum dity and/or heavy rainfall)--
as present in the southern United States and the tropics



e. Salt water and vapor--as present in coastal areas

f. Corrosive funes (sulfide and other chem cal funes)--as present in
i ndustrial areas.

Protecti on agai nst these environments requires the choice of paints espe-
cially designed for resistance to these exposures, plus particularly carefu
surface preparation and paint application. Deterioration, if allowed to take
place, will proceed much nmore rapidly than under nornmal conditions. There
nmust be no conprom se whatsoever in the paints used, painting operations, and
i nspection, in order to achieve the desired service in abnornmal environnments.

Section 5. RESTRICTI ONS ON USE OF LEAD- CONTAI NI NG PAI NTS
1.5.1 BACKGROUND. Public Laws and Regul ations:

a. Limt the lead in paints. Any paint manufactured on or after 23 June
1977 "may contain no nore than six one-hundredths of one percentum | ead by
wei ght (calculated as lead nmetal) in the total nonvolatile content of liquid
paint or in the dried filmof the paint already applied."

b. Prohibit the use of |ead-based paints in residential structures
constructed or rehabilitated by the Federal Government or with Federa
assi stance.

Resi dential structures are defined as any house, apartnment or struc-
ture intended for human habitation, including any institutional structure
wher e persons reside, such as an orphanage, boarding school, dormtory, day
care center, extended care facility, college housing, hospital, group practice
facility, or community facility.

c. Ban toys and other articles intended for use by children, bearing
| ead- containing paints, and furniture articles for consumer use bearing |ead-
cont ai ni ng pai nt.

d. Ban paint and simlar surface coating materials for consuner use that
contai n excessive anounts of |ead.

Applicable surfaces are defined to include all interior surfaces,
whet her accessible or not, and those exterior surfaces such as stairs, decks,
porches, railings, wi ndows and doors which are readily accessible to children
under the age of seven.

Certai n exenptions have been nmade for special purpose coatings. The fol-
| owi ng products are specifically exenpted fromthe ban, provided that the
requisite labeling is used:

a. Agricultural and industrial equiprment refinish coatings

b. Industrial and commercial building and equi pmrent mai nt enance coat -
ings, including traffic and safety marking coatings
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c. Graphic art coatings, i.e., products marketed solely for application
on billboards, road signs, and for identification marking in industrial build-
i ngs

d. Touch-up coatings for agricultural equipnment, |aw and garden equi p-
ment, and appliances

e. Catalyzed coatings marketed solely for use on radio-controlled nodel
powered aircraft

Appliances and certain other named itens are specifically nentioned as
not being included in the new regul ation

1.5.2 REQU REMENTS. |In view of the foregoing, the interior of residentia
structures and exterior surfaces accessible to children (w ndow sills,
porches, railings, etc.) will not be coated with | ead-containing paint.

Resi dential structures are defined as housing, barracks, quarters, and simlar
domiciliary structures in addition to other structures that may be converted
to such use

Current regul ations, directives, or instructions issued by each of the
services shall be reviewed and conplied with. Such regulations restrict in-
house use of | ead-based paint and require inclusion of appropriate provisions
in contracts and sub-contracts.

Federal specification paints that contain | ead and shoul d not be used in
t he above described conditions include the followi ng: TT-E-485, TT-P-59,
TT-P-61, TT-P-71, TT-P-81, TT-P-86, and TT-P-615. Mlitary specification
paint M L-P-15929 is al so included.

O her Federal specification paints in which certain colors, notably yel -
| ow, orange, and green, either require | ead pignents or may be used at the
option of the supplier include the follow ng: TT-E-489, TT-E-490, TT-E-529,
and TT-P-37.

Nonr esi dential type structures are not affected by the recomendati ons
nor is the use of |ead-containing coatings on surfaces of conponents in con-
ceal ed spaces, such as steel beans in ceilings, and in walls of residentia
structures.

Section 6. RESTRICTIONS ON USE OF MERCURY CONTAI NI NG
FUNG Cl DES | N PAI NTS

1.6.1 REQUI REMENTS. The Environmental Protection Agency (EPA) established
regul ati ons in which nercury-containing fungicides are not to be used in sol -
vent-thinned (oil-based) paints. Their use in paints is linited to use as a
preservative for interior water-thinned paint and as a fungicide for exterior
wat er -t hi nned paints. EPA has not set linmits on the anmount of nercury to be
used and sinmply states that establishing of limts is consistent w th good
practice. However, the Federal Hazardous Substances Act limts the use to 0.2
percent nmercury (calculated as netal) in the total weight of the paint.



Section 7. RESTRICTIONS ON USE OF SOLVENTS

1.7.1 BACKGROUND. Studies on the factors leading to lung and eye-irritating
snog in the Los Angeles area led to Los Angeles Air Pollution Control District
Rul e 66 which restricted the use of organic solvents in paints. Snpog chanber
work with solvents and oxidants resulted in the classification of solvents
which after irradiation did not significantly pronote oxi dant formation (snopg)
and a group that did. Rule 66 classified the "nonreactive" solvents as
exenpt, and those that did react as nonexenpt. Rule 66 was based only on the
production of eye irritants in the snpbg chanber after 6 hours of irradiation
Thus, unlinmited use of exenpt solvents was allowed, but the use of nonexenpt
solvents was restricted. Federal and military coatings specification require-
nments were changed to comply with Rule 66 (later changed to Rule 442). The
passage of the Clean Air Act of 1970 involved the Environnental Protection
Agency (EPA) with solvents to be used in coatings. |In California, the
California Air Resources Board (CARB) devel oped a proposed nodel sol vent
restrictive regul ati on, because it was found that all volatile organic
conpounds contribute significantly to the formation of oxidants. A nodified
versi on of the nodel rule was adopted by the South Coast Air Quality Manage-
ment District (SCAQVD). This regulation, Rule 1113, went into effect Septenber
2, 1979, and sinilar regul ations have been or will be adopted by other air

pol lution control districts in California. The California Architectura
Coatings Regul ations drastically reduce the allowabl e sol vent content of npst
consumer products. At present, mlitary bases in the affected air pollution
control districts in California are expected to conply with the regul ations.

1.7.2 REQU REMENTS. The regul ations state that no person may sell, offer for
sal e, or apply any architectural coatings manufactured after the effective
date which contain nore than 250 grans of volatile organic material (VOV per
liter of coating as applied, excluding water. The rule applies to any coating
used on stationary structures and their appurtenances, nobile homes, pavenents
or curbs.

The 250-gram per liter restriction does not apply to the follow ng coat-
i ngs manufactured prior to Septenmber 2, 1982: architectural coatings supplies
in containers having capacities of 1 liter or less; traffic coatings applied
to public streets and hi ghways; varni shes, l|acquers or shellacs; semtranspar-
ent stains; opaque stains on bare redwood, cedar nahogany, or douglas fir
primers, sealers or undercoaters; wood preservatives; fire-retardant coatings;
tile-like glaze coatings; waterproofing coatings -- except bitum nous pavenent
seal ers; industrial maintenance finishes; nmetallic pignmented coatings;
swi mri ng pool coatings; graphic art coatings; mastic coatings; and multicol -
ored coatings.

A carryover provision fromrules presently in effect in the districts
requires that any architectural coating presently exenmpt fromthe 250-gram per
l[iter limtation and sold in containers of 1 quart capacity or |arger nust be
formul ated with nonphotochemi cally reactive sol vent.

Containers for all coatings subject to the 250-gramper liter limtation

nmust di splay the manufacture date of the content or a code indicating the
dat e.
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